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Public Workshops ς  

Maui Island Water Use & Development Plan 
Central/South Maui - November 29, 2016 

 
   

AGENDA 

1. Welcome, Agenda, Ground Rules    

2. Overview ς 6:15 p.m.  
 

¶ Central and Wailuku Regions Profile (starts on page 6) 

¶ Values and Principles, Strategies and Criteria  

¶ What We Heard from Public Meetings and Survey  

 
3. Preliminary Measures and Strategies ς 

7:00 p.m. 
Key Issue:  Alternative ways to meet the future water needs of all water uses and users in the 

region given increased growth especially in south Maui and reduced water transport from East 

Maui streams and Na Wai ΨEha 

4. Wrap-up/Next Steps ς 8:30 p.m.  

 
 
 
 
 

 
 
 
 
 
Please Note: Additional materials online for your information!   
Water Use and Development Plan - Preliminary Information - 
Background, Existing Resources and Uses and Future Demands, 
11/15/2016: 
http://www.mauicounty.gov/DocumentCenter/View/106333 

 
 
 

More Information is online:  www.mauiwater.org 
County of Maui Department of Water Supply, Water Resources & Planning Division  
Contact:  Pam Townsend, Staff Planner, 463-3110 or pam.townsend@co.maui.hi.us 

 

ALOHA é Please 

¶ BE COURTEOUS (and people 

will listen to you)  

¶ ALLOW OTHERS TO SPEAK 

(you can follow up with us, 

call, email, submit written 

comments at meeting) 

¶ Keep to the AGENDA 

 

http://www.mauicounty.gov/DocumentCenter/View/106333
http://www.mauiwater.org/
mailto:pam.townsend@co.maui.hi.us
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Values and Principles:  Do You Agree? 

 

While discussions during the WUDP community outreach process have focused on water related issues and 

solutions, they also revealed aspects that Mauians value and treasure. The following overriding values are 

synthesized from input during the community outreach process.   

 Ψ²ŀƛΩ ŀǎ ŀ Ǿƛǘŀƭ ŎǳƭǘǳǊŀƭ ŀƴŘ ǎǳǎǘŀƛƴƛƴƎ ǊŜǎƻǳǊŎŜ 

bŀǘƛǾŜ Iŀǿŀƛƛŀƴǎ ŀƴŘ ǘƘŜ Iŀǿŀƛƛŀƴ ŎǳƭǘǳǊŜ ǾŀƭǳŜ άǿŀƛέ ŀǎ ŀ ŦǳƴŘŀƳŜƴǘŀƭ ŀƴŘ ƴŜŎŜǎǎŀǊȅ ǎŀŎǊŜŘ 

element, and they continue to advocate for the rights to continuous flowing streams supported by 

healthy watersheds and nearshore environments.      

 

  aŀǳƛΩǎ ƴŀǘǳǊŀƭ ōŜŀǳǘȅΣ ƴŀǘƛǾŜ ŜŎƻƭƻƎȅ ŀƴŘ ŎǳƭǘǳǊŀƭ ƘŜǊƛǘŀƎŜ  

Mauians are proud to reside in one of the most beautiful and distinctive places in the world. They 

ǾŀƭǳŜ ǇǊƻǘŜŎǘƛƻƴ ƻŦ aŀǳƛΩǎ ƴŀǘƛǾŜ ŜŎƻƭƻƎȅ ŀǎ ŜǎǎŜƴǘƛŀƭ ǘƻ ǇǊŜǎŜǊǾƛƴƎ ǘƘŜ ƛǎƭŀƴŘΩǎ ōŜŀǳǘȅ ŀƴŘ ŎǳƭǘǳǊŀƭ 

history, including its agrarian roots which support open spaces, native Hawaiian culture, and local self-

reliance and independence. 

 

  Sustainable water resources 

Maui is blessed with abundant groundwater, streams and ocean resources to serve its diverse needs. 

¢ƘŜ ƴŀǘƛǾŜ IŀǿŀƛƛŀƴǎΩ Ƴŀǳƪŀ-to-makai ahupua'a management system safeguarded adequate stream 

flow necessary to sustain human settlements, cultural traditions and natural ecosystems from one 

generation to the next. 

 

  Abundant, high quality water for all needs 

Mauians value the availability of high-quality water to support social and economic needs, as well as 

the aspirations of all people and cultures that reside here.  

 

The following principles capture values and beliefs prominently expressed by the community during public 

meetings as well as derived from the General Plan and other policy documents.1 The principles were used 

to guide preparation of the WUDP in process and content, and can be consulted as 'things to keep in mind' 

as we implement the Plan and tackle future challenges.        

¶ Respect the Public Trust doctrine and State Water Code as a foundation for water planning. The 
Native Hawaiian ahupua'a system and cultural traditions can provide guidance on water 
stewardship.  

¶ The 'water kuleana' of all Mauians creates responsibilities as well as rights.  Be transparent and 
inclusive of all Mauians in all aspects of water planning and management.   

¶ Recognize the complexity and interconnectedness of the hydrologic cycle, groundwater and surface 
water systems. Use the 'precautionary principle' in water planning, recognizing this era of climate 
unpredictability.  

                                                           
1 aŀƴȅ ƻŦ ǘƘŜ ǇǊƛƴŎƛǇƭŜǎ ŀǊŜ ǎǘŀǘŜŘ ƛƴ ǘƘŜ Iŀǿŀƛϥƛ CǊŜǎƘ ²ŀǘŜǊ LƴƛǘƛŀǘƛǾŜΩǎΣ άA Blueprint for Action, Water Security for 
an Uncertain Future, 2016-2018 which captures well the sentiments of the Maui community.   
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¶ Water resource management demands comprehensive and integrated policies and solutions. 
Consider both island-wide and regional effects and solutions to issues important to Mauians. Water 
resource planning and solutions should support ecological, social and financial sustainability. 

¶ Create an actionable plan that provides water supplies for our diverse water uses. The options for 
solving water resource and supply issues will decrease and costs will increase with each year of 
delay.  

Preliminary strategies are compared to the Planning Objectives identified through community input in the 
following table.  

Planning  Objectives Strategies ς Central and Wailuku Sectors 

Maintain Sustainable 
Resources 

¶ !ǇǇƭȅ ŀƴ ŜŎƻǎȅǎǘŜƳ ŀƘǳǇǳŀΩŀ ōŀǎŜŘΣ ǇǊŜŎŀǳǘƛƻƴŀǊȅ ŀǇǇǊƻŀŎƘ ōŀǎŜŘ ƻƴ ǎŎƛŜƴŎŜΣ 
local knowledge, collaboration and community education 

¶ Consult with Native Hawaiian community/moku representative on regional 
resource use and management 

¶ No new stream diversions for off-stream uses until  instream flow standards 
(IFS) are adopted  

¶ Promote and fund watershed partnership programs for invasive plant and 
ungulate control 

¶ Expand watershed protection mauka to makai,  promote reforestation 

¶ Support improved ground and surface water and diversion monitoring by 
CWRM  

¶ Support scientific studies necessary to support decision making 

¶ Use drought conditions as baseline for evaluating water supply and impacts  

¶ Protect and recharge ground water during non-drought periods to stabilize 
supply 

Protect Water Resources 

Protect and Restore 
Streams 

Minimize Adverse 
Environmental Impacts 

Protect Cultural 
Resources 

Manage Water Equitably ¶ Use drought conditions as baseline to evaluate water supply and effects of 
water use 

¶ Quantify the impact of watershed management on groundwater recharge and 
distribute funding proportionally  

¶ Use the appropriate level of water for the use  

Provide for Department 
of Hawaiian Homelands 
Needs 

¶ Work with DHHL on DHHL projects  

Provide for Agricultural 
Needs 

¶ Maintain plantation ditch systems for affordable non-potable water conveyance 

¶ Focus on climate appropriate crops  

¶ Develop basal groundwater as contingency for agricultural irrigation in dry 
season 

¶ Maintain subsidies for non-potable water supply 

Minimize Cost of Water 
Supply 

¶ Diversify to the most cost-effective combination of groundwater, surface water, 
and aggressive conservation 

¶ When IFS adopted, support water transport for municipal needs in wet season 

Maximize Water Quality ¶ Restrict land uses with high risk of well contamination near drinking water wells 

¶ Manage well development and operations to reduce seawater intrusion and 
chlorides   

Maximize Reliability of 
Water Service  

¶ Develop basal groundwater as contingency for agricultural irrigation in dry 
season 
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Planning  Objectives Strategies ς Central and Wailuku Sectors 

Provide Adequate 
Volume of Water Supply 

¶ Develop surface water storage for seasonal use   

¶ Diversify conventional resources to account for climate change and longer 
droughts 

¶ Develop additional wells within sustainable yield, optimizing sustainable 
pumpage based on hydrologic data 

Maximize Efficiency of 
Water Use 

¶ Maximize R-1 reclaimed wastewater system capacity and use 

¶ Require commercial properties >100 feet to connect and use R-1 water   

¶ Explore greywater system programs and incentives for catchment 

¶ Low impact project design for onsite water retention 

¶ Explore desalination of brackish water for irrigation of large projects 

¶ WaterSense standard for new development, retrofit programs for existing 
development 

¶ Require climate appropriate landscaping for large developments   

¶ Combination tiered water rates, water waste control, incentive programs and 
targeted community education 

Establish Viable Plans ¶ Implement Maui Island Plan and provide infrastructure in planned growth areas 
Maintain Consistency 
with General and 
Community Plans 
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Evaluation Criteria 
 
The following are potential examples of evaluation criteria that could be used to evaluate whether planning 
objectives are met.  Some could be quantified and use as benchmarks to gauge success.  Do you agree?   

Evaluation Criteria  to Evaluate Whether Objectives Are Met Agree? 

1. Groundwater sustainable yield levels are maintained over time   

2. Stream flows restored to level to support stream ecosystems   

3. Watersheds protected from invasive animals and plants    

4. Interim flow standards adopted for watersheds  

5. Scientific studies for aquifer systems complete (support science-based 
sustainable yield)  

 

6. Water resources and water system use is based on aquifer recharge and 
stream flows under drought conditions 

 

7. Chloride levels in wells remain stable (salt water intrusion)  

8. Use of reclaimed water increased    

9. Graywater and catchment systems installed   

10. Infrastructure projects increase reclaimed water use and stormwater 
capture  

 

11. Watershed collaboration increased    

12. Native Hawaiian community consultation process instituted   

13. Per capita water use decreased   

14. MDWS prioritize DHHL needs over lower priority needs  

15. Potable and irrigation systems water loss decreased  

16. Potable water use for nonpotable needs decreased  

17. Community water education increased  

18. Incentives for water conservation increased  

19. Drinking water standards met at all times  

20. Aquifer health maintained   

21. Public system water shortages to serve existing customers avoided    

22. Public water supply drought shortages avoided  

23. Contingencies in place to support  water supply systems functions during 
emergency conditions 

 

24.  Renewable energy use increased   

25. Water is available to timely serve development in MIP  

26. Implementation plan for WUDP is incorporated into County budget and 
CIP planning 

 

27. Strategies to meet all needs incorporated into WUDP  
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CENTRAL MAUI REGION (CENTRAL AND WAILUKU AQUIFER SECTORS) 

This is a synopsis of work in progress for the Central and Wailuku aquifer sectors for further public input.  

Analysis is ongoing and the information below has not been reviewed by the Board of Water Supply, County 

Council or the State Commission on Water Resource Management.  Preliminary findings are subject to 

change based on input and further analysis.  The objective of the Water Use & Development Plan (WUDP) is 

ǘƻ άǎŜǘ ŦƻǊǘƘ ǘƘŜ ŀƭƭƻŎŀǘƛƻƴ ƻŦ water to land use through the development of policies and strategies to guide 

ǘƘŜ /ƻǳƴǘȅ ƛƴ ƛǘǎ ǇƭŀƴƴƛƴƎΣ ƳŀƴŀƎŜƳŜƴǘ ŀƴŘ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ǿŀǘŜǊ ǊŜǎƻǳǊŎŜǎ ǘƻ ƳŜŜǘ ǇǊƻƧŜŎǘŜŘ ŘŜƳŀƴŘǎέΦ 

PLANNING BOUNDARIES 

The State Water Code as well as Maui County Charter, Chapter 11, Section 8-11.2(3) mandate that County 

WUDPs be consistent with County land use plans and policies.  The 2030 Maui County General Plan is 

comprised of the Countywide Policy Plan (2011), Maui Island Plan (MIP, 2012) and the Community Plans 

adopted in various years.  The MIP provides direction for future growth, the economy, and social and 

environmental decisions through 2030 based on a vision, founded on core values, goals, objectives, policies 

and actions.  The MIP established a Directed Growth Strategy, which identifies areas appropriate for future 

urbanization and revitalization.  Projected population growth in the MIP is defined by Community Plan (CP) 

District.  The WUDP uses aquifer sectors as hydrologic units for analysis consistent with state requirements 

for updating the plan.  Community Plan boundaries do not coincide with hydrologic units. 
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WATER RESOURCES IN THE WAILUKU AND CENTRAL ASEAs  

Climate, hydrology, geology and human activities affect the water cycle and the surface and ground 

water systems which are interconnected. Most of the public water supply is from a freshwater lens in 

Wailuku Aquifer Sector Area (ASEA).  Groundwater moves mainly from inland recharge areas to coastal 

discharge areas, where springs and seeps exist above and below sea level.  Eastward flowing water from 

West Maui Volcano converges with westward flowing water from Haleakala.  Fresh groundwater in the 

Wailuku area is mainly in freshwater lens systems and dike impounded systems.  Sedimentary caprock 

with lower permeability between West Maui Volcano and Haleakala impedes groundwater flow 

between Wailuku and the isthmus and also groundwater discharge to the coast.  Recharge is greatest in 

the inland mountainous regions.  Dike impounded groundwater discharges to streams, representing 

base flow.  Where the groundwater table is below the streambed, seepage from streambeds generally 

recharges groundwater. 

 

A 2014 USGS study evaluated aquifer recharge, finding that recharge under average climate conditions 

(using 1978ς2007 rainfall and 2010 land cover) was reduced significantly during drought conditions 

(using 1998ς2002 rainfall and 2010 land cover).  

Recharge Reduction under Drought Conditions Compared to Average Climate Conditions 

Aquifer Sector 

Area 

2008 WRPP Average 

Recharge 

USGS Average 

Recharge 

USGS Drought 

Recharge 

% Drought Recharge 

Reduction (USGS) 

Wailuku 60 91 64 29% 

Central 59 179 134 25% 

Spatially distributed groundwater recharge estimated using a water-budget model for the Island of Maui, Hawaii, 
1978-2007: U.S. Geological Survey Scientific Investigations Report 2014-5168 
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Sustainable Yield 

The groundwater sustainable yield (SY) is the maximum rate that groundwater can be withdrawn 

without impairing the water source as determined by the Commission on Water Resource Management 

(CWRM).  Sustainable yield is conservatively set at the low end of the estimated range and equal to a 

fraction of the recharge. In a basal lens the fraction is usually more than half and sometimes greater 

than three-fourths where initial heads are high. In high level aquifers about three-fourths of the 

recharge can be taken as sustainable yield according to the State Water Resources Protection Plan, 

2008.  Hypothetically, the drought recharge reduction can be applied to SY for planning purposes that 

consider long-term hydrologic drought.  However, the WUDP should monitor continuous SY updates by 

CWRM and adjust accordingly.  

Established SY accounts only for basal ground water and ignores significant importation of surface water 

into Kahului and Pa'ia from outside the aquifer system area. This explains the ability to withdraw fresh 

water from the aquifer at significantly higher rates than the sustainable yield without apparent negative 

impacts (i.e. rising chloride concentrations or decreasing water levels).   

The ΨIao aquifer is a designated groundwater management area where water use is allocated through 

permits by CWRM.   

 

Sustainable Yields for Aquifer Sector and Systems

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Central Sector 
Sustainable 

Yield (mgd) 

Makawao 7 

Kamaole 11 

Kahului 1 

Pa'ia 7 

Total  26 

 

WAILUKU 

SECTOR 

 

Waikapu 3 

ΨLŀƻ 20 

²ŀƛƘŜΨŜ 8 

Kahakuloa 5 

Total 36 
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Moku and Watersheds 

The Central and Wailuku ASEAs span multiple mokus that are generally more aligned with watershed 

boundaries than aquifer sectors.   Stream resources within the mokus and aquifer sectors are shown below. 

 

Aquifer Sector Areas          Mokus   

 

Surface Water 

Na Wai 'Eha is a designated by CWRM as a surface water management area. Instream flow standards (IFS), 

or the amount of water needed to remain in the stream, are established by CWRM for the four streams of 

Na Wai 'Eha: WaiheΨe, Waie'hu, Wailuku River and Waikapu stream. However, in response to the January 6, 

2016 announcement by Alexander & Baldwin, Inc. to end sugarcane cultivation and transition to diversified 

agriculture, a petition to amend upward the IFS for all four streams was accepted on July 7, 2016.  A 

contested case is currently ongoing, addressing 1) applicants for appurtenant rights whose provisional 

recognitions must be confirmed by CWRM; 2) applicants claiming existing uses: and 3) applicants applying 

for new uses. Perennial streams in Wailuku and Central ASEAs are shown below.   

{ǘǊŜŀƳǎ ƛƴ ǘƘŜ YƻΩƻƭŀǳ !{9! ǎǳǇǇƭƛŜǎ ŀƎǊƛŎǳƭǘǳǊŀƭ ŀƴŘ ƳǳƴƛŎƛǇŀƭ ǳǎŜǎ ƛƴ ǘƘŜ /ŜƴǘǊŀƭ !{9!Φ  /²wa ǿŀǎ 

petitioned in 2001 to amend the Interim IFS for 27 East Maui streams.  CWRM has re-opened hearings for 

the East Maui Contested Case to address HC&S current and future use of surface water and the impact on 
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ǘƘŜ ƎǊƻǳƴŘǿŀǘŜǊΤ ǘƘŜ ƛƳǇŀŎǘ ƻƴ 5²{Ωǎ ǳǎŜ ƻŦ ǎǳǊŦŀŎŜ ǿŀǘŜǊ ŘǳŜ ǘƻ ŎŜǎǎŀǘƛƻƴ ƻŦ ǎǳƎŀǊ ƻǇŜǊŀǘƛƻƴǎΤ ǘƘŜ 

/ƻǳƴǘȅΩǎ position on future use of sugarcane fields; and issues concerning management of the EMI ditch 

system.   In a September 2016 Minute Order, the CWRM Hearings Officer reiterated the requirement that 

CWRM weigh competing instream and offstream uses, including economic impact on offstream uses, in 

amending the IIFS. The contested case hearing is currently scheduled for January 2017.   Streams and IFS for 

the KoΨolau ASEA are shown in Appendix A.  

Aquifer Systems, Streams, Diversions, Instream Flow Standards, and Natural Stream Flow 
Aquifer 
System 

 
Stream 

# 
Diversions 

 
IFS, Instream Flow Standards 

Natural Stream Flow, 
Q50 mgd 

'Iao Waiehu 12 1.6 mgd below N. Waiehu Ditch intake 
on N. Waiehu and 0.9 mgd below 
Spreckels Ditch intake on S. Waiehu 

* N Waiehu 3.1-3.6 / N 
Waiehu 3.2 (3.1-3.5) /* S 
Waiehu  2.4-4.2 / S Waiehu 
3.2 (2.4-4.2) 

'Iao 'Iao (Wailuku 
River) 

9 мл ƳƎŘ ōŜƭƻǿ ΨLŀƻ-Waikapu Ditch at 
Kepaniwai Park and 5 mgd at the 
stream mouth 

*25 / 25 
 

Waihee Waipili 2 HAR §13-169-48  

Waihee Waiolai 1 HAR §13-169-48  

Waihee Makamakaole 4 HAR §13-169-48  

Waihee Waihee 5 10 mgd below Waihee Ditch intake and 
10 mgd below Spreckels Ditch intake 

*34 /34 above Waihee ditch 
intake 
 

Waikapu Waikapu 12 2.9 mgd below S. Waikapu Ditch return *4.8-6.3 / 5.6 (4.8-6.3)  
 

Waikapu Pohakea  HAR §13-169-48  

Kahakuloa Poelua  HAR §13-169-48  

Kahakuloa Honanana 2 HAR §13-169-48  

Kahakuloa Kahakuloa 10 HAR §13-169-48.  Amended to include 
SCAP MA-133 on Kahakuloa Stream for 
reconstruction of existing stream 
diversion (6/2/1994) 

 

Makawao Kalialinui 0 HAR §13-169-44  

Makawao Kailua Gulch 0 HAR §13-169-44  
USGS Scientific Investigations Report 2010-рлммΣ ¢ŀōƭŜ мтΣ ǎŜŜ ŀƭǎƻ ǘŜȄǘ κ ϝ /²wa нлмл LC{Φ I!w ƳŜŀƴǎ IŀǿŀƛΨƛ wŜǾƛǎŜŘ {ǘŀǘǳǘŜǎ 
Median discharge, Q-50, during a specified period of time, is the discharge that is equaled or exceeded 50 percent of the time.  
 

CURRENT WATER USE  

Water systems can overlie multiple aquifer units and utilize water resources transported from other 
hydrologic units ς aquifers or watersheds.  

¶ The municipal (County DWS) Central Maui system services the region from ²ŀƛƘŜΨŜ ǘƻ Pa'ia -Kuau 
ŀƴŘ ǎƻǳǘƘ ǘƻ aŀΨŀƭŀŜŀΣ YƛƘŜƛ ŀƴŘ aŀƪŜƴŀΦ  The Central Maui system overlies Wailuku ASEA and the 
Central ASEA.  The sources ŦƻǊ ǘƘŜ /ŜƴǘǊŀƭ aŀǳƛ ǎȅǎǘŜƳ ŀǊŜ ƎǊƻǳƴŘǿŀǘŜǊ ŦǊƻƳ ǘƘŜ ΨLŀƻΣ ²ŀƛƘŜΨŜ 
and Kahului aquifers, and surface water from Wailuku River.    

¶ The municipal Upcountry system overlies portions of the Central ASEA and ǇƻǊǘƛƻƴǎ ƻŦ YƻΨolau 
ASEA.  The sources for the Upcountry system are primarily ǎǳǊŦŀŎŜ ǿŀǘŜǊ ŦǊƻƳ ǘƘŜ YƻΨƻƭŀǳ !{9! 
ŀƴŘ ǎƻƳŜ ƎǊƻǳƴŘǿŀǘŜǊ ŦǊƻƳ IŀΨiku, Pa'ia and Kamaole aquifers.  

¶ Public water systems (systems serving more than 25 people or 15 service connections) in the region 
are listed below.   A few domestic wells serve individual households.  These systems in total 
comprise about 1% of the water supplied, with municipal DWS systems comprising about 99%.   
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Public Water Systems, Wailuku, Central and Ko'olau Aquifer Sector Areas (gpd)

System Name Aquifer Sector Source 
Average Daily 

Flow   

Wailuku (DWS) Wailuku/Central Ground / Surface 19,611,000 

Upper Kula (DWS) Wailuku Surface 1,231,000 

Lower Kula (DWS) Central Surface 3,431,000 

Makawao (DWS) Central/ Koolau 80% Surface / 20% Ground 3,580,000 

Hawaii Nature Center Wailuku Ground 300 

Kahakuloa Wailuku Ground 20,000 

MaunaΨolu Plantation Central Ground 19,000 

Kula Nani Central Surface (DWS Upper Kula)  

Maui Highlands Central Ground 10,000 

Consolidated Baseyards Central Ground 83,000 

Maui Business Park Ph II Central Ground 5,000 

Dept. of Health, 2013 
 

While the base year for this WUDP is 2014, alternative periods were reviewed to determine whether 

2014τwhich exhibited a strong El Ninoτis representative of consumption over time.  The 10-year average 

was fairly consistent with the 2014 average daily demand.  

Water consumption also varies seasonally, with the low demand months most significantly reflecting lower 

outdoor irrigation demands. For the DWS systems, large seasonal fluctuations indicate the potential for 

outdoor water conservation as well as ways to offset use of potable water for nonpotable needs.  These 

findings should also apply to the private public districts that serve community needs.    

Variation in Consumption, 2014 and 3- and 10-Year Averages, Central and Upcountry DWS Systems (mgd) 

MDWS District 2014  
Daily Ave 

3-Yr Ave  
2012-14 

10-Yr Ave 
2005-14 

Variation 10-Yr 
Ave / 2014 Ave 

Central Wailuku 21.154 21.299 21.288 1% 

Upcountry Makawao 6.263 7.266 7.277 14% 

  DWS Reports 

 
Well pumpage is required to be reported to CWRM reflecting actual periods of pumpage.   Not all active 
wells comply with reporting requirements and pumpage data is especially incomplete for smaller domestic 
and irrigation wells. Pumpage exceeding sustainable yield in Pa'ia and Kahului aquifers is due to irrigation 
return flow from surface water imports outside the region.  
 

Well Pumpage Compared to Sustainable Yield (mgd) 
Aquifer System Waikapu 'Iao Waihee Kahakuloa Kahului Pa'ia Makawao Kamaole 

Domestic 0.000 0.000 0.006 0.000 0.000 0.000 0.007 0.000 

Industrial 0.000 0.000 0.000 0.000 0.208 0.000 0.000 0.000 

Agriculture 0.000 0.001 0.000 0.000 28.222 29.097 0.000 0.000 

Irrigation 0.000 0.342 0.059 0.000 0.476 0.161 0.220 2.826 

Municipal 0.000 16.939 3.415 0.000 1.093 0.248 0.139 0.027 

Total Pumpage  0.000 17.281 3.480 0.000 29.999 29.506 0.366 2.853 

Sustainable Yield 3 20 8 5 1 7 7 11 

CWRM Reports 
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CURRENT WATER TRANSPORT 

 

Groundwater from Wailuku ASEA is transported throughout the municipal Central Maui system, serving 

population centers in the Central ASEA. Most of irrigation demand for sugarcane cultivation in Central Maui 

ƛǎ ǎǳǇǇƭƛŜŘ ōȅ ǎǳǊŦŀŎŜ ǿŀǘŜǊ ŦǊƻƳ ǘƘŜ YƻΨƻƭŀǳ !{9!Φ  !ōƻǳǘ рт ƳƎŘ ƻŦ ƎǊƻǳƴŘǿŀǘer from the Pa'ia and 

YŀƘǳƭǳƛ ŀǉǳƛŦŜǊǎ ŀǊŜ ǳǎŜŘ ŦƻǊ ǎǳƎŀǊŎŀƴŜ ƛǊǊƛƎŀǘƛƻƴΦ ¢ǊŀƴǎŦŜǊǎ ƻŦ ǎǳǊŦŀŎŜ ǿŀǘŜǊ ŦǊƻƳ ǘƘŜ YƻΨƻƭŀǳ !{9! 

contribute to recharge of these aquifers.  Surface water YƻΩƻƭŀǳ !{9! ƛǎ ŎƻƴǾŜȅŜŘ ǘƘǊƻǳƎƘ ǘƘŜ 9aL ǎȅǎǘŜƳ 

to the Central ASEA for agricultural and municipal use.    

Estimated water transfers are shown below.  The column "Source (Place of Origin)" is the volume of water 

that is withdrawn from each aquifer sector. The columns "Discharge to Aquifer Sector" show where water 
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withdrawals are discharged, thereby demonstrating how water moved within and between aquifers.  The 

shaded cells indicate that water is transported from the aquifers in the left-hand column to the aquifers of 

discharge.  The columns "Purveyor of Water Transported From Aquifer of Origin" show which entities are 

major transporters of water from the aquifer of origin. The columns "End Use of Water Transported from 

Aquifer of Origin" indicates the major users of water transported from aquifer of origin.  Water transported 

within aquifer sectors is not included in the Purveyor or End Use figures. Smaller purveyors and end uses 

are not shown.  

 

Aquifers of Surface and Groundwater Origin and Discharge, Purveyor, and End Use (mgd)   

Aquifer 
Sector of 

Origin 

Source  
(Place of 
Origin) 

Discharge to Aquifer Sector 
(Shaded cells ς transported from aquifer) 

Purveyor  of 
Water 

Transported From 
Aquifer of Origin 

End Use  of Water 
Transported From 
Aquifer of Origin 

Wailuku Central Ko'olau Total WWC EMI MDWS HC&S 

Wailuku  
Total 56.10 25.87 27.87 0.00 53.75         

SW 35.33 20.09 12.52   32.61 12.52   1.10 11.42 

GW 20.769 5.782 15.35   21.14 15.35   15.35   

Central 
Total 62.71 0.00 62.71 0.00 62.71         

SW        0.00       182.16 

GW 62.708   62.71   62.71       0.02 

Ko'olau 
Total 187.29 0.00 183.18 0.89 184.07         

SW 186.258   182.16   182.16   182.16  6.6   

GW 1.0274   1.02 0.891 1.91   0.02     

Total 306.09 25.87 273.76 0.89 300.53 27.87 182.18 23.05 193.60 
Source: CWRM 2014 Well Pumpage and Diversion Data, MDWS 2014 Billing and Production, 2010 Instream Flow 
Standards CCHMA 06-01-2 Decision and Order. 
SW- Surface Water; GW- Ground Water. EMI- East Maui Irrigation District, WWC- Wailuku Water Company, MDWS ς 
Maui Dept. of Water Supply, HC&S-Hawaiian Commercial and Sugar. Water transported within aquifer sectors is not 
included in purveyor or end use figures. Smaller purveyors and end uses not shown.  

 

PROJECTED DEMAND 

Two alternative methods were utilized to project water demand to the year 2035: Population growth rates 

and build-out of permitted land use based on zoning and Department of Hawaiian Homelands land use 

plans.   

Population Growth Rate Demand Projection 

Population growth rate projections were applied in 5-year increments over the 20-year planning period 

from 2015 to 2035 for high, medium (base case) and low growth scenarios.  Water consumption, including 

both public and private water systems, are compared to the incremental water needs for the next 20 years 

based on the Socio-Economic Forecast Report (September 2014, Maui County Planning Department) 

consistent with the Maui Island Plan.  Demand projections based on population growth rates do not 

account for agricultural irrigation needs.  These are evaluated separately. 



14 
 

It was assumed that population growth from projects described in the State Water Projects Plan and for the 

Department of Hawaiian Homelands are already accounted for by the population projections. Therefore, 

information from these documents was not used to further refine the 5-year incremental water demand 

projections.   

In the 2014 Draft Forecast, high and low alternative projections apply variance estimates for population, 

jobs, visitor units and average visitor census.    

Land Use Based Demand Projection 

Land use based demand projections reflect the potential full build-out applying current County Zoning 

designations and the Department of Hawaiian Homelands land use plan designations. The Zoning Code 

implements the General Plan policies and regulates existing and future land development at the parcel 

level. Community Plans do not supply density guidelines, are outdated, and may be more useful as 

guidance for future Water Use and Development Plan updates.  The County does not have zoning 

jurisdiction over the Department of Hawaiian Homelands lands and accordingly build-out under those plans 

was also applied.   

 
 

Maui County Zoning and DHHL Land Use Plans summarized by MDWS 
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MDWS based on 2014 Socio-Economic Forecast growth rates 

 

Water consumption and demand based on population growth rates do not account for large-scale 

agricultural irrigation needs. Incidental gardening, landscape irrigation and small agricultural uses are 

included with municipal demand or may be represented in lower volume well reports that are incorporated 

into the demand above. About two percent of MDWS billed consumption is for agricultural use, excluding 

Kula Agricultural Park which receives nonpotable water.2  

Projected Demand for Diversified Agriculture and Lo'i Kalo 

To project future water use for agriculture, agricultural activities can be categorized into diversified 

agriculture and wetland kalo cultivation.   

Agricultural 
Activity 

Water Use 
Rate (gpd/acre) 

Type of Water 
Coefficient Data Source 

Diversified 
Agriculture 

2,500 for wetter 
areas 
3,400 for drier areas 

Average per acre water use for 
Diversified Ag activities (Does not 
include irrigation system water losses) 

CWRM/Waiņhole Ditch Case 
State AWUDP uses 3,400 gpd 
per acre 

Lo'i Kalo 100,000 to 300,000 
 
15,000 to 40,000 

Per acre water inflow into lo`i kalo 
system 
Consumptive use  

CWRM Na Wai 'Eha and East 
Maui Streams  Contested 
Cases 

 

 

                                                           
2 !ƎǊƛŎǳƭǘǳǊŀƭ ǳǎŜ ōŀǎŜŘ ƻƴ ōƛƭƭƛƴƎ ŎŀǘŜƎƻǊƛŜǎ ƻǊ /²wa ŎŀǘŜƎƻǊƛŜǎΣ ǿƘƛŎƘ ŘƛŦŦŜǊǎ ŦǊƻƳ Ψ!ƎǊƛŎǳƭǘǳǊŀƭ {ŜǊǾƛŎŜǎΩΦ  
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Na Wai 'Eha [ƻΩƛ Yŀƭƻ /ǳƭǘƛǾŀǘƛƻƴ 

Due to the traditional landscape architecture of the lo'i systems, water utilized for taro is returned to the 

stream for downstream use with negligible loss. An exception to the downstream reuse of water principle 

rests in the extent to which other native Hawaiian traditional and customary crops are cultivated by way of 

irrigation water that is not returned to the stream.  Therefore, consumptive use for lo'i taro in terms of 

unavailable downstream water lost is difficult to quantify but has been estimated at 15,000 to 40,000 gpd 

per acre, although the necessary flow is estimated to be 100,000 to 300,000 gpd per acre.   

WWC deliveries to kuleana systems before the 1980s through the ditches and reservoirs was replaced in 

ǘƘŜ мфулΩǎ ǿƛǘƘ ǇƛǇŜǎΦ ¢ƘŜǊŜ ǿŜǊŜ мт ƪǳƭŜŀƴŀ όƻǊ Ǉƻǎǎƛōƭȅύ муύ ŘƛǘŎƘκǇƛǇŜ ǎȅǎǘŜƳǎ ƛŘŜƴǘƛŦƛŜŘ ŀǘ ǘƘŜ bŀ ²ŀƛ 

'Eha Contested Case Hearing; 14 systems are connected to one of the primary distribution systems, and 

three divert water directly from a stream. In 2005 and 2006, 6.84 mgd was delivered to kuleana system 

users of Waihe'e, Waie'hu, 'Iao and Waikapu Streams. Persons who were receiving water testified at 

Contested Case hearings that the amounts currently delivered were insufficient, especially for the purposes 

of lo`i kalo cultivation, and nearly all desired to increase their land under cultivation. Most of those not 

receiving water intended to resume or start cultivation of a portion of their lands. The number of future 

άƪǳƭŜŀƴŀέ ǳǎŜǊǎ ōŜȅƻƴŘ ǘƘƻǎŜ ƛŘŜƴǘƛŦƛŜŘ ŀǘ ǘƘŜ /ƻƴǘŜǎǘŜŘ /ŀǎŜ IŜŀǊƛƴƎ ƛǎ ǳƴƪƴƻǿƴΦ ¢ƘŜ /²wa ŎƻƴŎƭǳŘŜŘ 

that much of the water reported by WWC as being delivered to the kuleana lands is being lost between 

²²/Ωǎ ǎƻǳǊce and the kuleana ditches/pipes.  

In setting the IIFS for Na Wai 'Eha streams, the CWRM concluded that current kuleana lands receive more 

than 130,000 to 150,000 gpd per acre for their kalo lo'i translating to about 260,000 to 300,000 gpd per 

acre when adjusted for the 50 percent of time that no water is needed to flow into the lo'i. These amounts 

would be sufficient for proper kalo cultivation and meet wŜǇǇǳƴΩǎ estimate of sufficient flow. Most of this 

water will flow through the lo'i or back into the stream and will be available for downstream lo'i complexes 

and other agricultural uses, or for increased stream flow for improved stream animal habitat. Based on a 

reasonable consumptive use of 15,000 to 40,000 gpd per acre, the net consumptive use by the kalo lo'i 

would be on the order of 0.68 mgd to 1.71 mgd, with 1.71 mgd more than sufficient for kuleana 

ƭŀƴŘƻǿƴŜǊǎΩ ƪŀƭƻΣ ŘƻƳŜǎǘƛŎ ŀƴŘ ƻǘƘŜǊ ŀƎǊƛŎǳƭǘǳǊŀƭ ǳǎŜǎΦ   

Deliveries to Kuleana Systems and Consumptive Use, 2006 (mgd) 

Stream Source Delivery Amount  Current/Future Consumptive Use ς 

Allowable Diversions Waihe'e* 5.42 (4.99 + 0.43) All streams ς 1.71 kuleana  

 

(Waihe'e ς 2 MCLT; potential underlying 

basal aquifer alternative = 0) 

 

North Waie'hu 0.16 

South Waie'hu * 0.25 

'Iao 0.13 

Waikapu 0.84 

'Iao/Waihe'e 0.04 

Total* 6.84   1.71 

CWRM 2010 CCH-MA0601-02, Table 2, page 203. 

*WWC stated 6.16 mgd delivered; Hui/MTF stated there is an additional 0.43 mgd sourced from Waihe'e Stream; 
HC&S stated South Waiehu Stream supplied an additional 0.25 mgd.    
** 1.71 mgd plus 1.5-2.5 mgd (2 mgd average) for Maui Coastal Land Trust (MCLT). Practical alternative for MCLT is 
underlying basal aquifer. 
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Because Na Wai 'Eha kuleana users testified that their water deliveries were inadequate, and together with 

observations of numerous leakages from the ditches, the CWRM concluded that much of the water 

ǊŜǇƻǊǘŜŘ ōȅ ²²/ ŀǎ ōŜƛƴƎ ŘŜƭƛǾŜǊŜŘ ǘƻ ǘƘŜ ƪǳƭŜŀƴŀ ƭŀƴŘǎ ƛǎ ōŜƛƴƎ ƭƻǎǘ ōŜǘǿŜŜƴ ²²/Ωǎ ǎƻǳǊŎŜ ŀƴŘ ǘƘŜ 

ƪǳƭŜŀƴŀ ŘƛǘŎƘŜǎκǇƛǇŜǎΦ /ǳǊǊŜƴǘƭȅΣ ƪǳƭŜŀƴŀ ǳǎŜǊǎ ǎŜǊǾŜŘ ōȅ ²²/Ωǎ ǎȅǎǘŜƳ are responsible for maintaining 

their kuleana system ditches and pipes which produces inconsistent results within different user-

maintained systems. Water for lo'i kalo is a non-instream use and must show a lack of practicable mitigating 

measures for losses. While water must be provided for consumptive lo'i kalo use and flow-through for 

wetland kalo, there will be large amounts or waste if outflows are not returned downstream of the 

diversions, as well as disruption of stream flows and possible dewatering in the stretches between the 

ŘƛǾŜǊǎƛƻƴ ŀƴŘ ǊŜǘǳǊƴ ǇƻƛƴǘǎΦ  9ǾŜƴ ƛŦ ŀŎŎŜǎǎ ǘƻ ǎǘǊŜŀƳ ǿŀǘŜǊ ǘƘǊƻǳƎƘ ŀƴ Ψŀǳǿŀƛ ƛǎ ǇŀǊǘ ƻŦ ǘƘŜ ŎǳǎǘƻƳŀǊȅ 

Hawaiian practice of growing kalo on kuleana lands, if practicable measures are available to prevent or 

minimize waste of the surface water resource, they should be utilized.3  Thus, in order to prevent or 

minimize waste, kuleana ditches should be lined or enclosed pipes used in their place, absent a showing 

that it is unnecessary to prevent waste, or that it is not practical to do so.4   

Regional Diversified Agriculture  

The Hawai'i Department of Agriculture is preparing an update to the Agricultural Water Use and 

Development Plan (AWUDP).  While future agricultural activity has the hypothetical potential to increase 

based on acreages of unutilized agricultural lands, the cessation of sugarcane production is expected 

reduce irrigation demand by Wailuku Water Company (WWC) and East Maui Irrigation Co (EMI). Despite 

the interest in food security and self-sufficiency and increasing exports, prospects for substantial increases 

in agricultural production in other locations are limited. In any case, projected agricultural water demands 

assume that future agricultural water demand cannot exceed potential agricultural water supply.  

Current irrigation demand for agriculture outside the HC&S plantation can only be estimated based on 

reported pumpage, delivery agreements, and identified crops with associated water rate.   Wailuku ASEA 

agricultural use is closely tied to available surface water and delivery agreements with WWC.  Upcountry 

farming of truck crops in the Central ASEA was anticipated in the 2004 AWUDP to be supported by a dual 

line and storage from Olinda to Keokea to be owned, constructed and administered by the Hawaii Board of 

Agriculture. To date the irrigation system is not completed or funded.   The AWUDP did not estimate 

acreage cultivated in the region but projected 2035 irrigation needs between 0.19 ς 0.48 mgd, which is less 

than current average demand of 0.548 mgd at the Kula Agricultural Park.  Nearly 1,500 acres are in 

agriculture production in the Kula area, most using municipal potable water supply for irrigation. Of the 

proposed 373 acre Kula Agricultural Park expansion, 71 acres is currently being farmed.  Water delivery 

infrastructure funding is sought from state and federal sources.  Crops that have historically relied on 

affordable untreated surface water are becoming subject to the U.S. Food and Drug Administration (FDA) 

CƻƻŘ {ŀŦŜǘȅ aƻŘŜǊƴƛȊŀǘƛƻƴ !ŎǘΩǎ ƳƻǊŜ ǎǘǊƛƴƎŜƴǘ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ǿŀǘŜǊ ǉǳŀƭƛǘȅΦ  5ŜǇŜƴŘƛƴƎ ƻƴ ŎǊƻǇΣ ŀƴ 

increased amount of diversified agriculture may require potable quality as part of production, with the 

assumption that the most affordable untreated surface water through plantation irrigation systems may no 

longer be relied upon as the primary source.  Meanwhile, the potable municipal systems does not have the 

                                                           
3 Haw. Rev. Stat. § 1-1, Reppun, 65 Haw. at 539, 656 P.2d at 63 
4 /²waΩǎ CƛƴŘƛƴƎǎ ƻŦ CŀŎǘΣ /ƻƴŎƭǳǎƛƻƴǎ ƻŦ [ŀǿΣ ŀƴŘ 5ŜŎƛǎƛƻƴ ŀƴŘ hǊŘŜǊ ƛƴ re 'Iao Ground Water Management Area 

High-Level Source Water-Use Permit Applications and Petition to Amend Interim Instream Flow Standards Na Wai 'Eha 

Contested Case Hearing, June 10, 2010 (CCH-MAO6-O1). 

http://files.hawaii.gov/dlnr/cwrm/cch/cchma1301/CCHMA1301-20160115-HO-D&O.pdf 

http://files.hawaii.gov/dlnr/cwrm/cch/cchma1301/CCHMA1301-20160115-HO-D&O.pdf
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capacity to serve agricultural demands island wide.  Absent an AWUDP update, diversified agriculture 

outside the HC&S plantation are projected to range from current acreage with project specific expansions 

to high one percent annual increase over 20 years as summarized below. 

Estimated Water Demand for Crops by Aquifer Sector (mgd) 

CENTRAL ASEA 2015 Acreage 
Low Demand ς  
2015 Acreage   

High Demand ς  
20% Increase 

Banana 16.701 0.057 0.068 

Coffee 10.578 0.031 0.037 

Diversified Crop 1,313.914 4.467 5.360 

Flowers / Foliage / Landscape 97.965 0.490 0.588 

Pasture 54,207.866 0.000 0.000 

Pineapple 1,093.523 1.476 1.771 

Seed Production 754.411 2.565 3.078 

Taro 0.228 0.006 0.008 

Tropical Fruits 21.687 0.121 0.145 

Kula Ag Park Expansion 302 1.027 1.232 

CENTRAL Total 96,337.060 10.241 12.288 

WAILUKU ASEA      

Banana 18.398 0.063 0.076 

Diversified Crop 226.405 0.770 0.924 

Flowers / Foliage / Landscape 0.603 0.003 0.004 

Macadamia Nuts 186.327 0.820 0.984 

Pasture 1,439.157 0.000 0.000 

Taro 15.230 0.419 0.503 

WAILUKU Total 3,151.297 2.074 2.490 
Acreages calculated by MDWS from HDOA 2015 Agricultural Land Use Baseline; water use rates applied by MDWS. 

 

Diversified Agriculture on HC&S Lands  

The HC&S plantation consists of over 43,000 acres of land, of which 35,000 acres were under cultivation in 

2016. HC&S lands are all located within the Central Sector, the majority of land overlying the Pa'ia aquifer.  

All surface water delivered through the EMI system are imported from the Ko'olau sector and additional 

surface water is used from the WWC ditch system.   Yield from irrigation wells in Pa'ia and Kahului aquifers 

are heavily dependent on return flow from the imported surface water land application and reservoir 

leakage, although the additional recharge has not been quantified.  I/ϧ{ ŎƻƴŎŜǇǘǳŀƭ ά5ƛǾŜǊǎƛŦƛŜŘ 

!ƎǊƛŎǳƭǘǳǊŀƭ tƭŀƴέΣ ŘŀǘŜŘ aŀǊŎƘ нлмсΣ ƛƭƭǳǎǘǊŀǘŜǎ ŀ ƳƛȄ ƻŦ ǳǎŜǎ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ŜƴǘƛǊŜ Ǉƭŀƴǘŀǘƛƻƴ ŜƴǾƛǎƛƻƴŜŘ 

by HC&S as sustainable and economically viable and takes into consideration soil types, rainfall, solar 

radiation and crop tolerance to brackish water irrigation. 5 The information provided in HC&S plan is 

presented as Planning Scenario 1 below and compared to alternative plausible scenarios that were 

developed with input from the Maui farming community, consulting the State Department of Agriculture, 

the Hawaii Agriculture Research Center and island specific publications. Designated Important Agricultural 

                                                           
5 Case No. CCH-MA13-01 Hawaiiaƴ /ƻƳƳŜǊŎƛŀƭ ŀƴŘ {ǳƎŀǊ /ƻƳǇŀƴȅΩǎ hǇŜƴƛƴƎ .ǊƛŜŦ wŜƎŀǊŘƛƴƎ wŜ-Opened Evidentiary 
Hearing; Certificate of Service, October 17, 2016 
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Lands (IAL) comprise of 27,294 acres owned by Alexander & Baldwin predominately in sugarcane.6  

Agricultural experts opine that replacement crops will most likely be confined to IAL lands. An infinite range 

and combination of alternative crops is possible. For purposes of assessing potential water demand on 

HC&S lands, crops are grouped into five main categories: 1) Diversified crops; 2) Irrigated Pasture; 3) 

Biofuel; 4) Monocrops and 5) Koa forestry.  Except for HC&S Diversified Agriculture Plan (Alternative 1), no 

assumptions were made about locations for specific crops within the plantation.  However, available 

acreage was considered for crops restricted by elevation, such as koa forestry, or rainfall.   Irrigation needs 

are estimated based on available standards and studies.   Water demand varies significantly depending on 

cultivation methods.  Phase in time is unknown and would vary by crop, cultivation methods and other 

factors.  For planning purposes, ultimate water demand for each scenario is based on a 20 year time frame 

although forestry would require a longer investment. Water loss through various irrigation systems and 

other efficiencies are not considered in the analysis but addressed under resource adequacy.  

As a baseline comparison, applying a sugarcane water use rate of 5,555 gpd per acre to 35,000 acres equals 

194 mgd.  Alternative crops and uses would generally represent a reduction in total water use for the 

plantation.    

Diversified Crops:  For planning purposes diversified crops is used here to mean farming a variety of crops, 

such as various orchards and vegetable crops, rather than a single commodity. Community and grassroots 

initiatives have advocated more opportunities for organic and regenerative farming and an increase in 

crops for local consumption. A range of 2,500 for wetter areas to 5,387 gpd per acre for drier areas is used, 

which incorporates HC&S irrigation estimates for orchard crops.  Average use for diversified crops 

according to the 2004 State Agricultural Water Use & Development Plan is 3,400 gpd per acre.  

Pasture:  Conversion to irrigated and non-irrigated pastures for grass fed beef is currently being assessed on 

less than 400 acres.  In the planning scenarios below 1,000 ς 3,440 acres of irrigated pasture were 

considered and non-irrigated pastures in the Hamakuapoko region of the plantation with more rainfall.  

Irrigated demand is estimated by HC&S at 1,992 gpd per acre and as high as 2,651 gpd per acre in a study of 

5,580 acres in Upcountry Maui.7  

BiofuelΥ I/ϧ{Ωǎ 5ƛǾŜǊǎƛŦƛŜŘ !ƎǊƛŎǳƭǘǳǊŜ tƭŀƴ Ŏŀƭƭǎ ŦƻǊ ŀ mix of bioenergy crops that will be rotated over a few 

seasons.  Anticipated focus for 3,650 acres that comprise the WaiheΩe-Hopoi Fields are on tropical grasses.  

Exploratory sorghum plantings are currently underway.  HC&S field studies assess water needs for 

bioenergy tropical grasses at between 4,776 to 5,064 gpd per acre. For planning purposes, a range 

representing low irrigation demand sorghum to high water demanding banagrass is applied.  

Monocrops:  Monocrops are cultivated crops that do not rotate with other crops, such as the former 

sugarcane and pineapple plantations.  Pineapple, coffee and seed production are the largest monocrops 

currently grown on Maui.  Seed crops are currently grown on 754 acres island wide, a portion within IAL.  

Seed corn accounts for 95% of seed crop grown in the state. Seed crops are generally not land intensive but 

grown on plots of 1 to 5 acres at a time surrounded by a buffer zone.   Expansion of seed crops would 

                                                           
6 HDOA, 2/29/16. http://hdoa.hawaii.gov/wp-content/uploads/2013/02/IAL-voluntary-summary-e14_rev2-29-16.pdf 
7 нлмо ά{ȅǎǘŜƳǎ !ǇǇǊƻŀŎƘ ŦƻǊ LƴǾŜǎǘƛƎŀǘƛƴƎ ²ŀǘŜǊΣ 9ƴŜǊƎȅΣ ŀƴŘ CƻƻŘ {ŎŜƴŀǊƛƻǎ ƛƴ East-/ŜƴǘǊŀƭ aŀǳƛέ ōȅ /Φ²Φ YƛƴƎΣ 

University of Texas at Austin.  
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therefore not likely account for significant irrigation demand.  Irrigation demands for pineapple and coffee 

range from 1,350 to 2,900 gpd per acre.  

Koa Forestry:  Former sugarcane lands has been productive for forestry if the koa seed stock has been 

selected for disease resistance and adapted to low-elevation sites from 500 feet.  Successful forestation 

would require ripping to break hard pans and allow roots to penetrate.  Water requirements estimated at 

4,380 gpd per acre vary widely dependent on natural rainfall and growth. Other high value timber species, 

including milo, kamani and sandalwood could be considered for commercial plantings as well as windbreaks 

and habitat.     

Scenarios: Future of HC&S and IAL Lands  

 
 
 
 

Crop 

*SCENARIO 1: HC&S 
ά5ƛǾŜǊǎƛŦƛŜŘ !ƎǊƛŎǳƭǘǳǊŀƭ 
tƭŀƴέ  όмлл҈ ƻŦ 

plantation acreage)  

SCENARIO 2: 100% 
of IAL Farmed 

SCENARIO 3: 50% of 
IAL Farmed 

SCENARIO 4: 25% of 
IAL Farmed 

Acres 
Irrigation 

Demand MGD 
Acres 

Irrigation 
Demand 

MGD 
Acres 

Irrigation 
Demand 

MGD 
Acres 

Irrigation 
Demand 

MGD 

Diversified 
Crops 

6940 28.6 8,000 20 ς 43.09 4,000 10 ς 21.55 9,000 22.5 ς 48.48 

Biofuel 14,770 62.08 12,000 
35.7 ς 
60.77 

6,000 
17.86 ς 
30.38 

  

Grazing 8540 17.07 4,000 7.9 ς 10.60 2,000 3.98 ς 5.3   

Monocrops   3,000 4.05 ς 8.7 1,500 2.02 ς 4.35   

Koa Forestry   294 1.28 294 1.28   

Total 30,250  27,294  13,794  9,000  

Fallow/ non-
irrigated 
cover crops 

4650 0 7,606 0 21,106 0 25,900  

Total 
Plantation: 

34,900 107.79 34,900 
69.03 ς 
124.45 

34,900 
35.16 ς 
62.87 

34,900 
22.5 ς 
48.48 

All scenarios assume 10-year phase ςin. 

*Scenario 1 is based on HC&{ϥǎ ŎƻƴŎŜǇǘǳŀƭ ά5ƛǾŜǊǎƛŦƛŜŘ !ƎǊƛŎǳƭǘǳǊŀƭ tƭŀƴέ ŘŀǘŜŘ aŀǊŎƘ нлмсΦ 

 

RESOURCE ADEQUACY 

Population Growth Rate Demand Scenario 

Water demand based on population growth rates in the Central and Wailuku ASEAs require an additional 

14 mgd by 2035, within a low to high range of 10 to 17 mgd.  An additional 3 to 4 mgd would be needed to 

account for system losses, high growth years and other factors.   

Surface water availability is uncertain pending outcomes of the Na Wai 'Eha and East Maui Contested Case 

processes.  Off stream uses for municipal public trust purposes are recognized in the CWRM approved 2014 

settlement for Na Wai 'Eha as 3.2 mgd.  Projected municipal demand supplied by East Maui streams and 

the DWS Upcountry system ranges 10 to 17 mgd, with the higher need including the entire Upcountry 

meter waiting list.  Future water transports through the EMI and WWC systems to meet agricultural and 

municipal demands in drier regions cannot be determined in the WUDP process.  However, community 

input should guide polices on acceptable non-instream uses and alternatives to water transports for 
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ŎƻƴǎƛŘŜǊŀǘƛƻƴ ŘǳǊƛƴƎ /²waΩǎ LC{ ǇǊƻŎŜǎǎŜǎΦ  Non-instream use demands and alternatives to water 

transports are further explored below.   
 

Based on sustainable yield and reported pumpage, another 7 to 8 mgd are available from the 'LŀƻΣ ²ŀƛƘŜΨŜ 

and Waikapu aquifers and about 6 mgd from Makawao aquifer.   Assuming a theoretical 25 to 29% 

reduction in SY to account for long term drought conditƛƻƴǎΣ р ƳƎŘ ǿƻǳƭŘ ōŜ ŀǾŀƛƭŀōƭŜ ŦǊƻƳ ²ŀƛƘŜΩŜ ŀƴŘ 

Waikapu aquifers, about 4.8 mgd from Makawao aquifer in addition to 5 mgd of mostly brackish water 

from Kamaole aquifer.  

Projected base case demand could theoretically be met with groundwater sources within Central and 

Wailuku ASEA.  Hydrologic and other major constraints in developing groundwater from Kahakuloa, 

Kamaole and Makawao aquifers are summarized in the Strategy Options Matrix.  To address planning 

objectives and various constraints, a combination of conventional and alternative resource use and 

strategies are considered, including reclaimed wastewater, rainwater catchment, stormwater reuse, 

desalination, conservation, resource augmentation and protection.  These are briefly outlined below. 

Land Use Based Demand Scenario 

Full build-out throughout the Central and Wailuku ASEAs combined based on current zoning is not 

supportable without significant water transfers or alternative water resource development.  A full build-out 

scenario is highly unlikely on a 20 year time frame.  However, entitlements and proposed projects are 

instructive as to location and planning for water sources.  Department of Hawaiian Homelands (DHHL) 

projected potable demands within the region should be considered in terms of resource use and transport.  

Non potable demands are considered as agricultural use. 

Drought & Climate Change Scenarios 

The Hawaii Drought Plan, 2005 Update, identifies water supply vulnerability areas, which include Upcountry 

and Keokea (DHHL) and agricultural vulnerability areas, including Kula and Ulupalakua.  A hydrological 

drought refers to deficiencies in surface and subsurface water supplies, which are reflected in declining 

surface and ground water levels when precipitation is deficient over an extended period of time.8 For the 

drought scenario, stream flow-duration discharges that are equaled 95 percent of the time (Q95 flow; or Q90 

if Q95 flow not determined) are considered in evaluating surface water availability.  Outdoor demand is 

assumed to increase, especially in agricultural vulnerability areas, but mitigated by continued and more 

aggressive conservation initiatives.   

/ƭƛƳŀǘŜ ŎƘŀƴƎŜ ǇŀǘǘŜǊƴǎ ŀƭǊŜŀŘȅ ōŜƛƴƎ ǎŜŜƴ ƛƴ IŀǿŀƛΩƛ ŀǊŜ projected to become increasingly serious before 

the middle of the 21st century, including (a) declining rainfall, (b) reduced stream flow, (c) increasing 

temperature, and (d) rising sea level. Each poses serious consequences for the replenishment and 

sustainability of groundwater and surface water resources. Water supply faces threats from both rising 

groundwater and saltwater intrusion in wells, as well as declining quality and quantity due to drought and 

downward trends in groundwater base flows.  Preliminary predictions on future climate projections for 

Maui island include: 1) temperature increases at all elevations; 2) wet areas get wetter; 3) dry regions are 

mixed (some wetter, some drier); 4) mean annual rainfall increases (seasonal patterns show May-

September drying in Central Maui); 5) mean annual reference evapotranspiration increases; and 6) little 

change in cloud-base elevation and trade-wind inversion height.9  On a 20-year time frame, changes due to 

                                                           
8 WRPP, 2014, Drought Planning (Draft) 
9 Participatory Scenario Planning for Climate Change Adaption: Final Land Use Input, Pacific RISA, November, 2014 
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climate change cannot be reliably predicted but vulnerabilities can be addressed through diversification and 

resource augmentation.   

Water Loss and Other Uncertainties 

Water losses due to leaks, seepage, evaporation and other inefficiencies range widely depending on 

storage and source transmission system age, length, type and many other factors.   Water audits, improved 

irrigation methods and storage can mitigate but not eliminate water losses.  To determine resource 

adequacy, demand factors are increased by 10 - 20% to account for water losses and other uncertainties.  

 

OPTIONAL STRATEGIES 

Rainwater Catchment  

Rainwater catchment is the collection of rainwater from a roof or other surface before it reaches the 

ground. Rainwater catchment is not as reliable as conventional water resources because it is extremely 

sensitive to the climate. Rainwater catchment systems are not regulated by the Department of Health, 

making estimates of their use difficult. Catchment for agricultural irrigation should be further explored 

where consistent rainfall makes the systems feasible.  

Reclaimed Wastewater 

Reclaimed wastewater, or recycled water, is a valuable resource, especially for irrigation purposes. The 

reuse of wastewater requires sufficient storage and distribution capability; otherwise, the excess is sent 

down injection wells. Community and agency concerns over effluent disposal continues to be a primary 

factor affecting the County of Maui, ²ŀǎǘŜǿŀǘŜǊ wŜŎƭŀƳŀǘƛƻƴ 5ƛǾƛǎƛƻƴΩǎ ǇǊƻƎǊŀm since most of its 

wastewater reclamation facilities (WWRF) rely on injection wells.   However, the barrier created by 

injection to saltwater intrusion is beneficial in reducing well water salinity. 

The State of HawaiΨi defines R-1 water as the highest-quality recycled water; it has undergone filtration and 

disinfection to make it safe for use on lawns, golf courses, parks, and other areas used by people. R-2 

recycled water can only be used under restricted circumstances where human contact is minimized. The 

Maui County Code requires commercial properties (agricultural, commercial, public uses) within 100 feet of 

a Maui County R-1 water distribution system to connect within one year of recycled water availability and 

to utilize recycled water for irrigation purposes.  The WWRF in the Central and Wailuku ASEAs are 

summarized below.  Map showing current and potential distribution expansions are shown below.  

Wastewater Reclamation Facilities in Central and Ko'olau Sector Areas (mgd) 

WWRF 
Treatment 

Level 

WWRF 
Design 

Capacity  

Recycled 
Water 

Produced  

Recycled 
Water 
Used  

% of Total 
Produced 

Used 

% of 
Design 

Capacity 
Used 

Application 

Wailuku-
Kahului   

R-2 7.9 4.7 0.25 5.3% 3.2% None 

Kihei   R-1 8 3.6 1.5 41.5% 18.7% 

Golf Course, 
Agriculture, Dust 

Control, Landscape, 
Fire Protection 



23 
 

WWRF 
Treatment 

Level 

WWRF 
Design 

Capacity  

Recycled 
Water 

Produced  

Recycled 
Water 
Used  

% of Total 
Produced 

Used 

% of 
Design 

Capacity 
Used 

Application 

Makena 
(Private) 

R-1 0.75 0.08 0.08 10.6% 10.6% Golf Course 

Pukalani 
(Private) 

R-1 0.29 0.19 0.19 100% 65.5% Landscape 

IŀƭŜŀƪŀƭņ  
(Private) 

 N/A 0.18 N/A N/A N/A 
Closed loop system; 
Sanitary purposes 

Source:   County systems: County of Maui Environmental Management Dept., Wastewater Reclamation Division, 2014 Average.   
Other systems, 2013 Update of the Hawaii Water Reuse Survey and Report, State of Hawaii, 2012 data. 
http://files.hawaii.gov/dlnr/cwrm/planning/hwrsr2013.pdf 

 

The WWRD must fulfill R-1 water obligations for projects that are either a) already utilizing R-1 water and will 

see increased use as projects build out, or for b) projects that are in close proximity to the existing distribution 

system and will be connecting in the near future. The cumulative peak demand from these projects combined 

with existing demand is about 2.4 mgd.  According to the WWRD, about 0.7 mgd R-1 remains available at peak 

demand periods. Plans for upgrading the Wailuku-Kahului facility to R-1 quality, potential distribution system 

build-out and associated costs are explored in the Strategies Matrix, Appendix B.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://files.hawaii.gov/dlnr/cwrm/planning/hwrsr2013.pdf
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Kihei Recycled Water System 

 
 
Stormwater Reuse  

Stormwater reuse provides for capture and reuse of surface water runoff. Stormwater reclamation can 

potentially provide water for non-potable water demand such as irrigation and toilets. Due to contaminants 

picked up by stormwater runoff different levels of treatment may be necessary.  Water-impounding 

reservoirs, which are regulated by the Department of Land and Natural ResourcesΩ 5ŀƳ {ŀŦŜǘȅ tǊƻƎǊŀƳΣ 

include the Waikamoi and Olinda reservoirs that supply the Upcountry system.  Use of rain barrels or 

infiltration methods may be used by individuals or for small projects.  Stormwater reclamation methods 

that employ capture and storage technologies must be planned, constructed, and operated to ensure 

minimal impact to streams, riparian environments, conservation lands, water rights, cultural practices, and 

community lifestyles.  

Reduced reliance on groundwater and surface water for landscape irrigation may be appropriate, especially 

when incorporated into the design of development projects to minimize infrastructure costs.    
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Stormwater Reclamation Technologies 

 

Desalination 

Desalination can remove salt and other dissolved minerals from the source water. Seawater, brackish 

water, or treated wastewater can be processed through several desalination methods: distillation, vacuum 

freezing, reverse osmosis and electrodialysis.  Desalination requires significant electrical power and 

therefore has a high financial and potentially environmental cost. Disposal of the brine poses an 

environmental challenge.  Injection wells or direct ocean outfall are likely options for brine disposal.  

Conservation 

The HawaiΨi Water Conservation Plan, 2013, defines water conservation as the reduction in fresh water use 

by improving the efficiency of water delivery and end uses.  Conserving water and avoiding water waste are 

important for long-term sustainability even in times of abundant rainfall. Managing water demands and 

implementing viable conservation measure can delay or avoid additional capital infrastructure, decrease 

operating costs, and avoid environmental degradation relating to both public and private water utilities. 

Water conservation is a critical component of climate adaptation and can increase resilience to declining 

water supply or more frequent drought.  The County's policy is to promote water conservation per County 

Code Section 14.03.010 which also states:  

A. Water is a valuable natural resource that should always be used wisely and be managed as a 
public trust.  

B. Unrestricted water use for nonessential needs may endanger the adequacy of the County's 
water supply for essential needs.  

C. A water conservation plan is essential to preserve water resources and to reduce the risk and 
severity of water shortages. Such a plan will significantly reduce the long-term and short-term 
consumption of water, thereby preserving available water for the future requirements of the 
County, while minimizing the hardship caused to the general public. The enactment of a water 
conservation plan is further necessary in order to preserve and protect the public health, safety, 
and welfare.  
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Conservation programs can be implemented by water purveyors of all sizes. DWS is further developing and 

expanding its water conservation program, which includes both supply side and demand side measures.  

Anticipated program elements include: 

¶ targeted audit and direct install programs  

¶ rebates and incentives  

¶ expanded conservation requirements for landscaping and other uses 

¶ expanded marketing efforts including targeted user groups such as a hotel awards program building 
manager information program, and agricultural user working groups/services 

¶ energy production and efficiency measures 

¶ continued watershed protection and restoration   

¶ possible major capital expenditure to support reclaimed water use 
 

Supply Side Measures 

1.  Leak Detection    

An effective leak detection program is critical to identifying unaccounted for water and proactively 

preventing as much water loss as feasible. Major benefits to a leak detection program include the ability to: 

respond more quickly to identified leaks; finŘ άƘƛŘŘŜƴέ ƭŜŀƪǎ ŎǊŜŀǘƛƴƎ ƻƴƎƻƛƴƎ ǿŀǘŜǊ ƭƻǎǎΤ ǊŜŘǳŎŜ ǇǊŜǎǎǳǊŜΣ 

especially during low demand; and replace aging and weakened pipe.  

2. Universal Metering, Meter Testing, Repair and Replacement 

Metering all classes of customers and governmental entities and replacing old water meters ensures 

efficiency and can identify leaks or other anomalies in water usage.  Preventive and predictive 

maintenance can help to reduce unaccounted-for water in the system by targeting old and substandard 

lines for replacement.  

3. Valve Exercising Program 

Water valves may leak and large amounts of water may be lost through these connections. An active 

valve exercising program on an annual cycle can mitigate water loss.    

4. Water Use Auditing 

Unaccounted for water includes line flushing, customer meter calibration inaccuracies (due to aging) 

and theft. Regular comparison of water produced and delivered aids in the identification of potential 

water waste situations and acts as a backup to the other programs.  

Demand Side Measures 

1. Public Information and Education 

Public education measures can include advertising, community events, and other outreach.   

2. Regulatory Requirements 

Maui County has adopted the following regulations and rules that support water conservation: 
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¶ Maximum flow rate standards for plumbing fixtures sold by local distributors (County Code, 

Chapter 16.20)    

¶ Prohibition of discharging cooling system water into the public wastewater system (County Code, 

Section 14.21A.015)   

¶ Plumbing code regulations that require low flow fixtures in new development (County Code, 

Chapter 16.20B) 

¶ Requirements that all commercial properties within 100 feet of a reclaimed water line utilize 

reclaimed water for irrigation and other non-potable uses (County Code, Section 20.30.020A)  

¶ A water waste prohibition with provision for discontinuation of service where negligent or wasteful 

use of water exists (County Code, Section 14.03.050)  

¶ A provision enabling the Water Director to enact special conservation measures in order to forestall 

water shortages (County Code, Section 14.06.020)   

¶ Regulations for the Control of Water Usage During Droughts (County Code, Chapter 14.06) 

Expanded regulatory options could address landscaping and irrigation, grey water use for commercial and 

residential purposes, and compliance with EPA WaterSense Program. 

3.  Plumbing Retrofits and Sub Metering 

Distribution of low flow fixtures and retrofit/direct installation programs can be especially effective in 

combination with water audits and sub-metering of multi-family units and multi-purpose buildings.  Studies 

indicate that metering un-metered units is among the most effective conservation measures, by billing 

explicitly for water use rather than hiding this cost in the rent. 

4. Rebates and incentives 

Rebates and incentives can include hotel awards program, a building manager information program, 

agricultural user working groups/services, as well as energy production and efficiency measures. State and 

local government can ŜƴƘŀƴŎŜ άƎǊŜŜƴ-ōǳƛƭŘƛƴƎέ ŜŦŦƻǊǘǎ ǿith county rebates and utility credits and state 

income tax credits directed specifically at water conservation. 

Resource Augmentation 

Measures to protect, restore and enhance the resource include watershed management, wellhead 

protection, and stream restoration. Stream restoration can be an integral component of surface water use 

options and generally has strong community support. Shifting resource management to integrate the 

ahupua`a stream based mauka to makai concept is a more holistic approach to managing surface and 

groundwater rather than focusing on fragmented resources.  

Watershed Management   

Maintaining healthy forests is essential to maintaining the healthy streams and groundwater aquifers. 

When the forest is damaged, it loses its capacity to capture rainwater and increase condensation and 

rainfall. The single greatest threat to the native forest is the destruction caused by non-native, invasive 

animals and plants. Deforestation for agriculture and urbanization disrupts the native ecosystem resulting 

in an increase in erosion, siltation and impacts to the watershed, beaches and the tourist economy.  Nearly 

two-ǘƘƛǊŘǎ ƻŦ aŀǳƛΩǎ ƻǊƛƎƛƴŀƭ ŦƻǊŜǎǘǎ ƘŀǾŜ ŀƭǊŜŀŘȅ ōŜŜƴ ƭƻǎǘΦ State and county agencies as well as private 

purveyors can provide financial support and participation in watershed protection partnerships and 
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reforestation programs. An across-the-board fee for water use can impart a conservation price indicator, 

and fund the cost of water management and conservation. 

Watershed Partnerships    Wellhead Protection Zones 

 

Wellhead Protection 

The County DWS initiated the Wellhead Protection Program to protect ground waters that supply, or 

potentially supply, drinking water to wells operated by the DWS.  The Draft Wellhead Protection Ordinance 

proposed for adoption delineates two Wellhead Protection Overlay Zones based on the time it takes 

groundwater to migrate to the drinking water well.  The ordinance would institute zoning controls that 

restrict land uses that pose a high risk of contamination within each Wellhead Protection Overlay Zone.  

Protection strategies and the Draft Ordinance were developed with community input at ten public 

meetings throughout Maui County; as of 2016 the ordinance continues to be under review.  This program 

to protect the water sources is consistent with state and county objectives and is very viable from a 

sustainability and cost benefit perspective.   

 

Recommendations: 
 

Based on identified planning objectives and regional community input, a combination of strategies are 

recommended on the next page to address regional and island-wide needs.  Addressing resource 

protection, conventional and alternative resources island-wide also mitigates the need for surface water 

transports out of the region. Further input on the acceptability of the following strategies is sought.  

Strategies, constraints and relative costs are summarized in Strategy Matrix Appendix B.   
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Planning  Objectives Preliminary Strategies ς Central and Wailuku Sectors 

Maintain Sustainable 
Resources 

¶ !ǇǇƭȅ ŀƴ ŜŎƻǎȅǎǘŜƳ ŀƘǳǇǳŀΩŀ ōŀǎŜŘΣ ǇǊŜŎŀǳǘƛƻƴŀǊȅ ŀǇǇǊƻŀŎƘ ōŀǎŜŘ ƻƴ ǎŎƛŜƴŎŜΣ 
local knowledge, collaboration and community education 

¶ Consult with Native Hawaiian community/moku representative on regional resource 
use and management 

¶ No new stream diversions for off-stream uses until instream flow standards (IFS) are 
adopted  

¶ Promote and fund watershed partnership programs for invasive plant and ungulate 
control 

¶ Expand watershed protection mauka to makai,  promote reforestation 

¶ Support improved ground and surface water and diversion monitoring by CWRM  

¶ Support scientific studies necessary to support decision making 

¶ Use drought conditions as baseline for evaluating water supply and impacts  

¶ Protect and recharge ground water during non-drought periods to stabilize supply 

Protect Water 
Resources 

Protect and Restore 
Streams 

Minimize Adverse 
Environmental Impacts 

Protect Cultural 
Resources 

Manage Water 
Equitably 

¶ Quantify the impact of watershed management on groundwater recharge and 
distribute funding proportionally  

¶ Use the appropriate level of water for the use  

Provide for Department 
of Hawaiian Homelands 
Needs 

¶ Work with DHHL on DHHL projects  

Provide for Agricultural 
Needs 

¶ Maintain plantation ditch systems for affordable non-potable water conveyance 

¶ Focus on climate appropriate crops 

¶ Develop basal groundwater as contingency for agricultural irrigation in dry season 

¶ Maintain subsidies for non-potable water supply 

Minimize Cost of Water 
Supply 

¶ Diversify to the most cost-effective combination of groundwater, surface water, and 
aggressive conservation 

¶ When IFS adopted, support water transport for municipal needs in wet season 

Maximize Water Quality ¶ Restrict land uses with high risk of well contamination near drinking water wells 

¶ Manage well development and operations to reduce seawater intrusion and 
chlorides   

Maximize Reliability of 
Water Service  

¶ Develop surface water storage for seasonal use   

¶ Diversify conventional resources to account for climate change and longer droughts 

¶ Develop additional wells within sustainable yield, optimizing sustainable pumpage 
based on hydrologic data  

Provide Adequate 
Volume of Water Supply 

Maximize Efficiency of 
Water Use 

¶ Maximize R-1 reclaimed wastewater system capacity and use 

¶ Support R-1 upgrade at Kahului WWRF to expand potential use 

¶ Require commercial properties >100 feet to connect and use R-1 water   

¶ Explore greywater system programs and incentives for catchment 

¶ Low impact project design for onsite water retention 

¶ Explore desalination of brackish water for irrigation of large projects 

¶ WaterSense standard for new development, retrofit programs for existing 
development 

¶ Require climate appropriate landscaping for large developments   

¶ Combination tiered water rates, water waste control, incentive programs and 
targeted community education  
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Planning  Objectives Preliminary Strategies ς Central and Wailuku Sectors 

Establish Viable Plans ¶ Implement Maui Island Plan and provide infrastructure in planned growth areas 
Maintain Consistency 
with General and 
Community Plans 
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APPENDIX A: SURFACE WATER RESOURCES KOΨOLAU AQUIFER SECTOR 
 

Unit Unit Name 
Aquifer 
System 

No. of 
Diversions 

Interim Instream Flow 
Standards 

County DWS  
Diversion 

Municipal 
Service 

6027 Maliko Haiku 10 HAR §13-169-44   

6028 Kuiaha Haiku 30 HAR §13-169-44   

6029 Kaupakulua Haiku 15 HAR §13-169-44   

6030 Manawaiiao Haiku 3 HAR §13-169-44   

6031 Uaoa Haiku 6 HAR §13-169-44   

6032 Kealii Haiku 4 HAR §13-169-44   

6033 Kakipi Haiku 21 HAR §13-169-44   

6034 Honopou Honopou 23 9-25-2008 - 2.31 mgd below 
Haiku Ditch and 1.49 below 
taro diversions 

 Kamole WTF and 
Kula Ag Park 

6035 Hoolawa Honopou 37 HAR §13-169-44   

6036 Waipio Honopou 15 HAR §13-169-44   

6037 Hanehoi Honopou 12 9-25-2008 - 0.09 below 
Haiku Ditch on Huelo trib, 
0.69 below Haiku Ditch, 0.74 
mgd above community pipe, 
2.21 mgd at terminal 
waterfall 

 Kamole WTF and 
Kula Ag Park 

  Puolua 
Stream 

Honopou     Kamole WTF and 
Kula Ag Park 

6038 Hoalua Honopou 4 HAR §13-169-44   

6039 Hanawana Honopou 5 HAR §13-169-44   

6040 Kailua Honopou 6 HAR §13-169-44   

6041 Nailiilihaele Waikamoi 12 HAR §13-169-44   

6042 Puehu Waikamoi 1 HAR §13-169-44   

6043 Oopuola Waikamoi 15 HAR §13-169-44   

6044 Kaaiea Waikamoi 3 HAR §13-169-44   

6045 Punaluu Waikamoi 1 HAR §13-169-44   

6046 Kolea Waikamoi 8 0.13 mgd at Hana Hwy   

6047 Waikamoi Waikamoi 11 5-25-2010- 1.81 mgd at 
Hana Hwy 

Olinda and 
Piiholo WTFs 

Kamole WTF and 
Kula Ag Park 

6048 Puohokamoa Waikamoi 8 5-25-2010 - 0.26 mgd at 
Hana Hwy 

Olinda and 
Piiholo WTFs 

Kamole WTF and 
Kula Ag Park 

6049 Haipuaena Waikamoi 5 5-25-2010 - 0.06 mgd at 
Hana Hwy 

Olinda and 
Piiholo WTFs 

Kamole WTF and 
Kula Ag Park 

6050 Punalau Waikamoi 3 5-25-2010 - HAR §13-169-44  Kamole WTF and 
Kula Ag Park 

6051 Honomanu Waikamoi 8 5-25-2010 - 0.00 mgd at 
Hana Hwy 

Piiholo WTF Kamole WTF and 
Kula Ag Park 
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Unit Unit Name 
Aquifer 
System 

No. of 
Diversions 

Interim Instream Flow 
Standards 

County DWS  
Diversion 

Municipal 
Service 

6052 Nua'ailua Waikamoi 2 5-25-2010 - 2.00mgd below 
Koolau Ditch 

 Kamole WTF and 
Kula Ag Park 

6053 Pi`ina`au Keanae 14 9-25-2008 - HAR §13-169-44  Kamole WTF and 
Kula Ag Park 

  Palauhulu 
Stream 

Keanae  9-25-2008   

6054 Ohia Keanae 1 5-25-2010 - 2.97mgd at 
Hana Hwy 

  

6055 Waiokamilo Keanae 18 9-25-2008 - 3.17mgd blw 
Koolau Ditch 

  

6056 Wailuanui Keanae 8 9-25-2008 - 4.03mgd at 
Hana Hwy 

 Kamole WTF and 
Kula Ag Park 

6057 West 
Wailuaiki 

Keanae 1 5-25-2010 - 2.46mgd (wet) 
and 0.40mgd (dry) seasonal 
at Hana Hwy 

 Kamole WTF and 
Kula Ag Park 

6058 East Wailuaiki Keanae 1 5-25-2010 - 2.39mgd (wet) 
and 0.13mgd (dry) 

 Kamole WTF and 
Kula Ag Park 

6059 Kopiliula Keanae 2 5-25-2010 - - HAR §13-169-
44.  Temporarily amended 
to include SCAP MA-352 on 
Kopiliula Stream for the 
implementation of a Land 
Restoration Plan 
(11/20/2002) 

 Kamole WTF and 
Kula Ag Park 

6059 Puakaa 
Stream 

Keanae     Kamole WTF and 
Kula Ag Park 

6064 Hanawi Keanae 6 5-25-2010 - 0.06mgd at 
Hana Hwy 

 Kamole WTF and 
Kula Ag Park 
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APPENDIX B:  PRELIMINARY STRATEGIES CENTRAL & WAILUKU SECTORS 

 
The following strategies are considered to meet 2035 projected demand of an additional 14 mgd (within a 10 - 17 mgd range) and a 
potential 12 - 14 mgd non potable demand for agricultural irrigation outside HC&S plantation.     

  

Potable Supply Supply MGD 20 Yr Est Cost 
(Capital, 

O&M)/1000 gal)* 

Opportunities and Constraints Implementation 
Risk 

Northward basal groundwater development 
(North Waihe'e aquifer and Kahakuloa aquifer)  

uncertain Not assessed USGS 2008 study indicated relatively high aquifer permeability 
and lack of low-permeability capping layer at the coast making 
freshwater lens thin and susceptible to seawater intrusion.   

High 

Eastward basal groundwater development, 1000 
ft elevation (Ha'iku aquifer) 

12 to 14 $3.71 - $9.67 SY confidence ranking moderate, no deep monitor well present. 
USGS study needed to assess high level groundwater, define 
hydrologic conditions and ground and surface water 
interaction. East Maui Consent Decree legal constraint.  

Medium 

Waikapu Aquifer basal well development 2 to 3 $4.25 Private wells drilled for available sustainable yield Low 

Waihe'e Aquifer basal well development 3 to 4 $3.80 Smaller wells for maximum pumpage distribution throughout 
southern portion of aquifer.  USGS model update anticipated 

Medium 

Makawao aquifer Basal Well development at 1500 
ft + elevation for growth and backup 

4 to 6 $4.5 - 6.00 Aquifer not well studied.  High elevation pumping costs High 

Desalination of brackish or sea water for ag 
irrigation 

brackish: 5 
seawater: 
unlimited 

$5.2 for brackish, 
$12.7 for 
seawater 

Energy costs.  Disposal of brine.   High 

Surface water- Increase wet season use, provided 
IFS, kuleana, appurtenant , traditional and 
customary needs met   

?   Surface water less expensive than groundwater development.  
Balance seasonally to recharge aquifers in wet season, avoid 
surface water in dry season 

Medium 

Add raw surface water storage at Kamole, Olinda 
or Pi'iholo Water Treatment Facilities 

300 MG 
storage =        
1-2.5 mgd 
potential 

$5.15 IFS, EMI diversion permits, EMI contract, land and critical 
watershed issues.  Potable surface water needs potentially 
increasing for Upcountry farmers due to FDA regulations 

High 

Increase capacity at Kamole Water Treatment 
Facility for wet season use 

6 $3.50 Flow characteristics of Wailoa Ditch and intake structure 
configuration, IFS, EMI diversion permits, EMI contract 

Medium 

Increase capacity at 'Iao Water Treatment Facility 
for wet season use 
 

3.2 $2.18  IFS, appurtenant rights, water use permits uncertain.  Medium 
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Increase reliability/flexibility Supply MGD 20 Yr Est Cost 
(Capital, 

O&M)/1000 gal)* 

Opportunities and Constraints Implementation 
Risk 

Surface water-Connect Kamole Water Treatment 
Facility to Central Maui System 

N/A Not assessed EMI agreement needed.  Water quality uncertainties mixing 
ground and surface water supply.  

Medium 

DWS water audits  N/A   Improve DWS program to improve efficiency, reduce loss Low 

Surface water efficiency programs N/A   Improvements to stream diversions, conveyance systems, 
storage, agricultural meters to reduce loss  

Low 

Nonpotable supply     

Kamole Aquifer, basal well development. Brackish 
wells for non potable uses for new development.  
Dual or private systems 

5 Not assessed Brackish quality appropriate for irrigation and other nonpotable 
uses. Potential potable quality at higher elevation. Reported 
pumpage incomplete to assess remaining yield 

Low 

Expand planned R-1 system from Kihei 
Wastewater Treatment Facility  

0.6 $5.65 - 5.95 Restricted nonpotable uses.  Reduce underground injection 
disposal 

Low 

Expand R-1 from Kihei WWRF to Wailea, 26,000 ft 
transmission 

0.6 Not yet available $21M capital cost estimated by WWRD. Not viable until future 
increase in wastewater flow 

High 

Expand R-2 Kahului Wastewater Treatment 
Facility distribution and/or upgrade to R-1. Use 
existing transmission to Kuihelani rd 

2.2 Not yet available Current funded project by WWRD, R-1 suitable for application 
on HC&S fields for various crops to mitigate potable source 
needs.  Reduce underground injection near coast 

Medium 

Expand requirement for commercial properties 
within more than 100 feet of reclaimed water 
system to connect and use R-1 water for 
landscape irrigation  

N/A   Amend Maui County Code, Chapter 20.30 which requires 
connection within 100 feet 

Low 

Desalination of brackish or sea water for ag 
irrigation 

brackish: 5 
seawater: 
unlimited 

$5.2 for brackish, 
$12.7 for 
seawater 

Energy costs.  Disposal of brine High 

Capture stormwater for treatment or utilize HC&S 
reservoirs to store irrigation supply for diverse ag 

N/A   IFS, EMI diversion permits, EMI contract, stringent state 
regulations for reservoirs.  Insurance issues 

High 

Program to use small greywater systems for small 
residential/commercial 

N/A   State and possibly County regulation amendments needed Medium 

Incentives for residential/small commercial 
catchment systems 

N/A   Roof, tank, underground storage systems can be used for 
landscape water use 

Medium 

Low impact project design for onsite water 
retention 

N/A   Permeable surfaces, swales, water retention. Amend County 
code. Apply to new projects, cost effective   

Medium 
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Conservation of potable water Supply MGD 20 Yr Est Cost 
(Capital, 

O&M)/1000 gal)* 

Opportunities and Constraints Implementation 
Risk 

WaterSense standard for new development and 
existing retrofits 

N/A   Amend County code. 20%-30% more water efficient than 
standard fixtures and appliances 

Medium 

Incentives funded by municipal purveyors: toilet 
rebate program, low-flow fixtures giveaway, 
smart water meters 

N/A   Incentive for water conservation at home/business, cost.  
Audits target high consumers. Smart meters monitor use 

Low 

Require all new landscape irrigation systems to be 
water efficient   

N/A   Amend County code, require plumbing permit. Est. 50% of 
potable residential water use is for landscape watering 

Medium 

Adopt outdoor watering controls in dry areas.   N/A   Amend County code, use community policing High 

Disallow outdoor water wasting practices 
(overspray, washing without hose nozzle, etc.) 

N/A   Amend County code, use community policing High 

Incentive programs to convert existing landscape 
to water conserving   

N/A   Turf removal programs are an example    

More aggressive landscape water conservation 
measures in dry areas 

N/A   Some standards or programs vary geographically   

Limit conservation to educational outreach along 
with tiered water rates to encourage behavior 

N/A   Current county code  Low 

Watershed Protection     

Invasive alien plant control, Native plant 
propagation, Reforestation, Ungulate control, 
similar activities.  

N/A   Maintain and improve watershed recharge and function. DWS 
funding ($2M 2016), leverage other funding  

Low 

Expand watershed protection to lower elevations. 
Ahupua'a watershed based planning and 
management approach  

N/A   Ecosystem ridge to ocean approach focused on stream system. 
Programs now focus on higher elevations (3000+-) 

High 

Consult with local experts, moku and community 
on projects   

N/A   Identify resource strategy's impact on traditional and 
customary uses, better collaboration of agencies and moku  

Low 

Wellhead protection restricting land uses posing 
high risk of  contamination 

N/A   Proposed Well Protection zoning ordinance for County 
adoption, applies to DWS wells 

Medium 

Recharge ground water during nondrought 
periods to stabilize supply. 

N/A   Seasonal balance between aquifer and stream use for various 
users. Craft programs to advance this goal.  

Medium 

Use drought conditions as future baseline for 
evaluating availability of supply and effects of use 

N/A   Future conditions not well understood. May vary 
geographically. 

Medium 

*Life cycle costs comparisons incorporate capital, operating, and maintenance costs over a defined planning period, and include inflationary effects.  Costs are estimated for 
comparative planning purposes over a 20 year time frame and are not appropriate for CIP planning purposes.   
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Maui Island Water Use and Development Plan  
Overview of 2016 Meetings (March ï June)  

Water Issues and Solutions  
 

During the Water Use and Development Plan (WUDP) process, two rounds of public meetings were held in East, 

Central/South, Upcountry and the West Maui regions in 2016. The first round of meetings was focused on water issues 

and the second was focused on strategies for the WUDP. Target interests and stakeholder meetings were also held. The 

major issues generally include:  

¶ Streamflow Protection and Native 
Hawaiian Rights and Uses 

¶ Environmental Protection 

¶ Alternative Water Sources 

¶ Water Availability  

¶ Availability at Development Stage/Meters 

¶ Costs 

¶ WUDP Process 

 

Streamflow Protection and Native Hawaiian Rights and Uses    

Maui residents attending the meetings generally support restoration of streamflow which supports Native Hawaiian rights 

and uses, but disagree about the continuation of stream diversions and transport for agricultural, residential and 

commercial uses.  

¶ Hana residents believe that streamflow diversion is and has been an abuse of their water rights. Kuleana, public trust, 

and traditional and customary uses must be satisfied before any diversions at all are considered and most strongly 

prefer absolutely no water be diverted in any circumstance. Hana residents want to know how rights are going to be 

protected in the WUDP.  

 

¶ West Maui residents want water to satisfy their kuleana rights and are interested in how undocumented kuleana 

users will be addressed in the WUDP. Residents want to know whether stream diversions will be dismantled if stream 

flows are restored. The CWRM has not developed IFS (instream flow standards) for West Maui and has delayed the 

timeline; USGS stream flow measurements have been hampered by West Maui landowners with conflicting interests.  

 

¶ Upcountry residents want the county to satisfy kuleana and public trust uses while also addressing the potential 

impacts of increased streamflow. Residents also called for the preservation of the EMI system for Upcountry 

agriculture. Effects on diversions, adjacent lands, and safety are concerns when EMI restores streamflow to streams 

that have been diverted for 100 years.  

 

¶ Central Maui residents stated that kuleana tenants have absolute rights over stream resources and called for 

restoring 100% of streamflow, and then plan for water use and development from there. Residents asked the 

county to not support extension of HC&S's revocable permits, but recognized that A&B will likely continue to be a 

major player.  

Solutions Identified  

¶ Return water to streams 

¶ Consider diversion only after kuleana, public trust, and 
traditional and customary uses are satisfied.  

¶ Require environmental impact assessment on 
potential impacts to uses and infrastructure affected 
by  streamflow restoration 

¶ Conform development to local water resources 

¶ CWRM adopt and implement instream flow standards 
for all regions of Maui 

¶ Restore water for wetland for lo'i kalo cultivation 

¶ Maintain EMI system 

¶ Provide oversight and funding for streamflow reporting 

¶ Donôt support HC&S revocable permits 
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Environmental Protection 

Environmental protection is valued highly. Local sensitivity to the damages caused to natural resources by development 

has caused the community to adopt strong views on environmental protection.  

¶ Hana residents call for development on Maui to be stopped or slowed in order to be sensitive to the land. 

¶ West Maui residents are concerned with runoff from the built environment, short-term water use causing loss 

of long term availability, the county should put the watershed first, and how economic and population growth 

should adapt to the built environment. A resident was also concerned with how diverting and transporting water 

long distances effects both ecosystems. Residents want the right to hunt & gather where appropriate and do not 

want to lose any access to areas they have used in the past.  

¶ Upcountry residents are worried that there is not enough funding going to conservation activities in all areas, 

want habitat needs incorporated into the WUDP, and believe conventional landscaping is an irresponsible use of 

water resources.  

¶ Central Maui is concerned about the lack of aquifer information in regions that are not designated watershed 

management areas and view saltwater intrusion as environmental contamination. 

Solutions Identified 

¶ Prioritize ecosystem function in the WUDP 

¶ Adapt water use to local conditions 

¶ CWRM should designate West Maui as a water 
management area 

¶ Designate all areas as watershed management 
areas to address lack of maximum sustainable 
yield analysis, or mandate this analysis in all 
watersheds  

¶ Increase funding for conservation in general 

¶ Test whether well pumpage will affect springs that feed into 
local streams Encourage community to consider impacts of 
ag use 

¶ Incorporate ahupuaôa management into the WUDP 

¶ Incorporate habitat needs into water demand figures 

¶ Initiate conservation in Koôolau area to remove invasives 
and protect watersheds  

¶ Incorporate gathering access points into watershed fencing 

Alternative Water Sources  

Maui residents view use of a wide variety of alternative water sources very favorably, except desalination which is 

viewed as energy intensive and unsustainable. Residents want to maximize use of alternative sources (R-1 wastewater, 

rainwater, greywater, etc.) while minimizing well and surface water use. There was sentiment for living within the limits of 

local water resources rather than transporting water.  The potential to connect the DWS Upcountry and Central systems 

was raised.  

Solutions Identified 

¶ Maximize use of reclaimed water 

¶ Assemble data on current water catchment 

¶ Use cisterns in dry areas 

¶ Widely implement R-1 and R-2 water reuse 

and rainwater catchment in all areas 

¶ Develop what is available locally before extracting more 

water from aquifer or stream 

¶ Use holistic conservation practices to make resource more 

available 

¶ Develop more water storage 

Water Availability  

Maui residents are concerned with the availability of water so that they can farm, live comfortably, and conduct their 

business. Residents want the WUDP to ensure that water resources will be utilized in a way that ensures long-term 

sustainability.    

¶ Hana attendees (DHHL) are concerned with the lack of water availability in Kahikinui.  

 

¶ West Maui residents are concerned with what can the land sustain, and are alarmed by brackish former 

plantation wells and preventing other wells from becoming brackish. A resident mentioned that streamflow supports 

aquifer recharge and should be factored into the WUDP. 
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¶ Upcountry residents are strongly interested in potential impacts from the closure of HC&S operations. What water 

resources will be available after closure?  Will the EMI ditch system fall into disrepair? On what basis will HC&S be 

involved in Mauiôs agriculture?  

 

¶ Central Maui residents are concerned with the health of our aquifers. Aquifers are connected but private wells are 

not reporting how much they pump. Without this information it becomes virtually impossible to determine maximum 

sustainable yields. Residents believe the ñShow Me the Waterò legislation is critical to maintaining water availability 

in a sustainable fashion. 

Solutions Identified 

¶ Perform maximum sustainable yield studies on all 
unstudied aquifers. 

¶ Adapt water use to local conditions 

¶ Evaluate whether water savings can eliminate the need 
for further groundwater development 

¶ Incorporate ahupuaôa management into the WUDP 

¶ Gather information about existing water catchment use 

¶ Ensure EMI system remains operable 

¶ Harvest stormwater flows 

¶ Have CWRM designate West Maui as a water 
management area 

¶ Protect watersheds in lower elevations 

¶ Line A&B reservoirs for water storage 

¶ Dual catchment and potable water systems 

¶ Provide new data on how well the Waikamoi flume 
is functioning (water loss reduction) 

Availability at Development Stage/Meters 

Maui concerns with water meters are an extension of concerns on water availability.   

¶ Meters for Upcountry single home residential and agricultural plots along with proposed Hawaiian Homelands 

development have ground to a virtual standstill while large developers appear to be fast-tracked through the 

metering process.  

¶ Residents are interested in smart metering and sub metering options.  

¶ Proposed use should be mentioned on the water meter application.  

Solutions Identified 

¶ Evaluate smart meters and sub metering  

¶ Accelerate Upcountry single family residential and ag use 
meter applications 

¶ Prioritize issuance of Hawaiian Homelands meters 

¶ Meter lists should show single and multiple units 
per applicant  

¶ Include info on proposed use (domestic/ ag) 

¶ Ensure equity of large developers and individuals 
in obtaining water meters 

Costs 

Cost factors into a variety of questions and issues raised at the community meetings.  

¶ Residents asked whether South Maui development should pay extra for the transport of water from Wailuku and 

stated that DWS development fees are inadequate to cover costs.  

¶ Hana residents want developers to pay the full costs of any new water piping and metering. 

¶ Residents want information about the proposed costs of options in the WUDP.  

¶ There are concerns over affordable housing and how to ensure affordable housing is being provided.    

Solutions Identified 

 

 

¶ People should pay full costs of water transport 
in their water rates 

¶ Consider cost when developing a source 

¶ Use conservation that is cost-effective but also 
engages the public 

¶ Create a community conservation mindset 
through education and by example 

¶ Break down conservation in WUDP by effort level and cost 

¶ Consider Maui Island as one area in term of funding costs 
(share costs island-wide) 

¶ Ensure water service and development cost is not an 
impediment to affordable housing 

¶ Pay upfront for new development   
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WUDP Process and Development 

Maui residents had questions and thoughts on how the WUDP should define and engage the public and stakeholders, 

and develop and implement the WUDP.      

¶ Hana residents voiced concerns about perceived exclusion from watershed conservation efforts and were 

concerned that planning for water resource development was ongoing while major court cases are in progress. Hana 

residents have high hopes for a relevant plan. 

¶ West Maui residents were concerned about the compartmentalization of water planning as a method to avoid and 

stall legal issues including those concerning public trust and kuleana uses, and whether the WUDP can be 

implemented effectively under the existing laws.  

¶ Upcountry residents are concerned that drought conditions will force the water utility to be unable to meet peak 

demands. They want more maps, information, and data about the cessation of the HC&S.  

¶ Residents in Central Maui want clarification on the meaning of the word stakeholder regards to the WUDP.  

Solutions Identified 

¶ Increase public educational outreach 

¶ Increase community engagement by advertising 
meetings 

¶ Increase visual aids in presentations and meetings 

¶ Plan with water issues as closely related 

¶ Focus meetings on whatôs relevant to local community  

¶ Consult Hawaiian community on resource 
management 

¶ Provide land use maps with projected future 
development 

¶ Provide maps with community plan areas and water 
transport information 

¶ More information for the layperson 

¶ Focus WUDP on access to water 

¶ Implement studies of low flow conditions in streams 
relate to peak demand 

¶ Clarify how water source availability relates to 
aquifers  and community plan areas 

¶ Clearly define stakeholders and what stakeholders 
mean 

¶ Model scenarios with climate change in mind 

¶ Develop community-based conservation plans 

¶ Increase inter-organizational partnership 

¶ Obtain information on A&B future  water plans 
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                                County of Maui DWS, 9/16/2016 

 

Maui Water Use & Development Plan 

Survey Feedback Summary - Water Issues and Solutions  

To better understand the wishes and concerns of residents and interests on Maui Island, community members were 

polled on topics through paper and online surveys. These surveys were constructed to gather public input on local water 

resource issues and potential solutions. The Maui water Use and Development Plan survey had 166 respondents; 51 

handwritten (March 2016 Survey) and 115 online (Preliminary Options and Measure, June 2016).  

× Of the total, most originated from Upcountry areas (Kula, Makawao, Pukalani, and Ha'iku) at 62 respondents (or 

37%), Central Maui at 33 (20%), East Maui (Hana, Kaupo, Ke'anae, Nahiku) at 30 (21%), Kihei and Lahaina with 21 

(15%) and 10 (6%), and responses respectively. Pa'ia and Pu'unene had one response each. Notable themes 

gathered from Maui residents centered on issues and potential solutions that include*: 

 

Á Public Trust Doctrine and other legal issues related to 
water rights and diversion  

Á Native Hawaiian cultural uses   
Á Technologies for re-use, capture, storage, and 

preservation of water resources. 
Á Drinking water quality protection 
Á Groundwater resource over-extraction 
Á HC&S closure 
Á Agricultural support 

Á Runoff 
Á Restrictions on new and current land development 
Á Meter waitlists 
Á Water pressure concerns in specific areas 
Á Improving communication with county residents 
Á Increasing educational outreach to schools 

*All themes not present in every region 

 

 

Written responses regarding water issues and solutions differed significantly between regions and professions. 

Á Four mailed in surveys discussed water quality, prevention of water contamination at all stages, runoff, reefs, 

taro farming, stream diversions, equity, critical infrastructure protection and calls to monitor all new growth 

and development. 

 

Á Upcountry residents are concerned with water service capacity, the secondary effects of HC&S closing 

(including spring loss), water support for agriculture, water quality preservation, fire prevention in former 

sugarcane lands, limiting wastefulness, service disconnections, drought mitigation, and implementing rainwater 

catchments. Residents discussed limiting aquifer use. 

 

Á Hana residents surveyed want stream water restored at scales ranging from proposed requirements of 100% 

rainwater catchment for new development and any stream extraction out of the question to interest in equally 

sharing water with the rest of Maui. Residents view themselves as having the primary rights to water from the 

watershed area. 

 

Á Hana High School students tend to believe that Maui DWS and the county at large is talking down or misleading 

ǘƘŜƳ ŀƴŘ ŀ ƳŀƧƻǊƛǘȅ ŀǊŜ ǎǘǊƻƴƎƭȅ ƛƴǘŜǊŜǎǘŜŘ ƛƴ ƭŜŀǊƴƛƴƎ ƳƻǊŜ ŀōƻǳǘ aŀǳƛΩǎ ǿŀǘŜǊ ǎƛǘǳŀǘƛƻƴΦ млл҈ ƻŦ ǘƘƻǎŜ 

surveyed wanted stream flows returned. They worry about water for East Maui subsistence farmers and the 

health effects of septic system contamination at Hana Bay. 
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Á Central Maui is strongly concerned with streamflow return, affordable housing before new development 

permits, status of Maui aquifers and mentioned greywater toilets and landscaping, cultural use of stream 

waters, and allowing neighbors to join together to share cost of public line extensions.  

 

Á South and West Maui were concerned with water resource contamination, HC&S water issues, recommended 

greywater utilization, invasive species control, and native plant restoration.  

 

× 112 online respondents answered 13 questions, some with the option for write-in responses.  

 

Á Questions 1, 2, and 3 regarded demographic information including residency (see introduction), use of Maui 

County Water system (92%), and whether they use the same method to irrigate their landscape (84%). 3 

respondents (two plus one write-in) indicated they used greywater for irrigation or other outdoor uses, 2 others 

indicated they used rainwater catchments, and three reported they used stream water for irrigation.  

 

Á Question 4 asked how knowledgeable do residents consider themselves about water issues on Maui, with 42 

saying they are very knowledgeable (37%), 67 are somewhat knowledgeable (58%), and 6 are not very 

knowledgeable (5%). 

 

Á Question 5 had 86 respondents discuss what would help them learn more about water issues and solutions. 

Respondents mentioned newsletters to homeowners, public meetings, commitments to transparency, email 

announcement opt-in, presentations on specific methods (e.g., wastewater treatment and reuse), county 

expansion to social media, region-specific sharing of information, news columns, and seminars on water law. 

 

6. WOULD YOU BE WILLING TO INCREASE YOUR WATER BILL TO SUPPORT ONE OR MORE OBJECTIVE ς BY HOW 

MUCH?  

 

¶ Respondents to Question 6 discussed commitments for which that residents would pay more on 

their water bill. Some written responses noted the inability to pick more than one option for 

different parts of the question. This potentially introduced error into ǘƘŜ ǊŜǎǇƻƴǎŜǎΣ ŀǎ ǎƻƳŜ ƳŜƴǘƛƻƴŜŘ ǘƘŜȅΩŘ 

pay the same increased rate for two different things. (NOTE: The survey is found to contain an error because it 

did not allow respondents to choose both A and B, or both C and D.)  

 

Fig. 1: Q6 


